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ABSTRACT 

The importance of ef f ect.Lve communication compels 
investigators to seek new ways of measuring physiological respqnses 
and to practice the science of psychophysiology . The main objective 
of psychophysiological research is to describe the systems in 
organisms which transfer information between the subsyi?tems of soma 
and psyche. Results should lead to a full understanding of covert 
responses and to a greater comprehension of gross behaviors. 
Physiological measurement tests skin conductance^ heart rate, muscle 
tensionjr blood volume, and the electrical activity of the brain. 
Studies done by Westie and DeFleur tested emotional responses of 
student attitudes toward Negroes, while others' experiments recorded 
skin responses to stimulus words, to certain films, and to 
information- loaded sentences and studied anxiety during public 
speaking, physiological interaction in small groups, and autonomic 
measures of stress under pressures of group conformity. A poredominaut 
conclusion is that successful psychophysiological studies in 
communication coald be useful in interdisciplinary research. (DS) 
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Most of us would ii^vec tliat modern so- 
ciety phnces more and moi'e inipqrlaiico on 
efi'ective communication. As a result, com- 
munication researchers ai-e challeiiKcd to 
improve and extend the available methods 
hy which to examine this process. Communi- 
cation events have been studictl by assessing 
the subjective states, physiological states, 
and gross behavioral activities of human 
subjects. One could argue that each of these 
different- schemes of measurement contrib- 
utes a s])0cial dimension to our understand- 
ing of human behavior. 

I believe that the increasing interest in 
measuring physiological resi)onse variables 
in communication studies may be accounted 
for in several ways: 

■ 1) measurement of covert activities pro- 
vides reliable information since a sub- 
ject has little control over them, 

2) a subject's attention need not be di- 
rected to the concepts or processes be- 
ing measured, 

3) physiological data are useful in at- 
tempting to validate theoi'ies or coii- 
structs based upon psychological or 
gross behavioral data, and 

4) bio-electronic systems foi* the measure- 
ment of physiological responses have 
been gi'eatly improved in availability, 
reliability, operational simplicity, and 
overall cost. 

For the most part» these factors account for 
the recent upsurge in a line of research 
which has come to -be known as pi^ijchophys- 
iology. At this point it would be useful to 
examine this term in some detail. 

After concluding thut no single criterion 
exists which will clearly define the field of 
psychophysiology, Sternbach' combines f-'ev- 
eral critical attributes of psychophysiolog- 
ical research resulting in a somewhat more 
operational defmition: 'T.sychophysiology is 
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the study of the interrelationships between 
the physiological and p.sychological aspects 
of behavior. Jt typically employs human 
subjects, whose physiological responses are 
usually rece^rded on a polygrai)li while stim- 
uli are jDresented which are designeci to in- 
fluence mental, emotional, or i^iotor behav- 
ior; and the investigator need not be a 
psychologist." Sternbach concludes that al- 
though his definition is not an adequate, 
formal one, it faii'ly represents the great ma- 
jority of reseai'ch studies to date. 

Ax' suggests that "psychophysiology is 
best defined by its goals and methods as 
they are described in the reports published 
by reseai'ch workers.*' From this point of 
view, psychophysiological research is clearly 
expanding what it considers to be its do- 
main. The interests and concerns of commu- 
nication researchers are playi.ng an increas- 
ingly active role in this expansion. Ax goes 
on to .say that a major goal of psychophysi- 
ology is understanding the organismic trans- 
lator. 

"More specifically, the facts and princi- 
ples of p.sychophysiology de.scribe the 
translator systems for the organisms. So 
far psychophysiology has made real prog- 
ress* only in the- de.^cription of the physi- 
ology of sensation, and that is far from 
complete . . . The general gcal, then, of 
p.sychopliysiology is the description of the 
systems in the organism which transfer 
information between two collections of 
subsystems generally referred to as ])syche 
and soma. Tt is, of course^ expected that 
present models of both psyche and soma 
are incomplete and in some respects er- 
roneous, so that as the translator model 
develops, it will assist in the remodeling 
of both and, of course, be influenced by 
them.'' 

1 suspect that at this time the majority of 
published psychophysiological Jitudies do not 
deal essentially with de.scriptions of the 
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translator systems of the orKaiiism. Most of 
these studies deal only with the correlation 
or association of i)hysiolo}/]cal \*ariables with 
psychologicah behavioral or other physiu- 
loi^ical variables. 

The f^oals of ])sychophysioloKical research- 
ei'S liave been varied. Some have attemi^ted 
to describe the types of )'e.si)onses whicli 
may be measured. Others have sought to de- 
velop suitable instrumentation and measure- 
ment schemes for these responses and yel 
others have attempted to determine the suit- 
ability of these measures as dependeiit vari- 
ables in communication studies. 

Among the most popular response meas- 
ures are chan^^es in skin conductance, heail 
rate, muscle tension, blood volume, and the 
electrical activity of the bi'ain. These re- 
sponses may be viewed, for example, as in- 
dices of the level of activation or arousal 
generated by the induction of an experi- 
mental variable. Although there is general 
agreement that a combination of several 
physiological response measures should be 
emi^loyed to define activation oi* arousal, nu- 
merous single variable definitions have been 
useful when restricted by opei*ationaI defi- 
nitions and a])plied to very limited con- 
structs.' Of course, one of the major research 
objectives is to determine appropriate phys- 



iological definitions of arousal which nrv. best 
suited fui* a specific experimental design and 
setting. 

If we examine the instrumentation for 
sensing and recordi.ng physiological I'e- 
sponses we find that it varies in complexity 
from a self-contained single-unit monitoi* 
and recordei* to a hybrid multichannel sys- 
tem. Comrnoji to al) types of these instru- 
ments, I'egai'dlcs.s of sojihistication and com- 
plexity, are three basic components : an 
input nicfchanism consisting of a signal 
sensor or transducer, a signal i)roce.<sor or 
amplifiei', and an output dis])lay device or 
recoi'der. It should be noted that, whoneve]' 
telemetry equipment is available, the sub- 
ject's responses are telemetered or bi'oadcast 
to the laboratory where they ai-e I'ei'cived, 
recoi'ded, and processed.'" "In this way the 
setting in which the experiment i.s con- 
ducted may be isolated from the laboratory. 
The development of these miniaturi/ed bat- 
tery-operated transmittei's, which can be 
worn comfortably beneath the subject's 
clothing, has pi'obably contributed most to 
reducing the artificiality which previously 
has been associated with psychophysiolog- 
ical research. From the scliematic drawing 
shown in Figure I we can see the major 
elements of a physiological measurement 
system. 
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Electrodes, whicli servo as the input <1g- 
vice, are fitted to the subject. Physiuloj^ncal 
sijrnals picked up by the electrodes are fed 
to the telemetry transmitter where this in- 
formation is imjiosod u])on a radio t'reciuency 
carrier wave. I'his composite radio si.trnal ia 
received in the laboratory by an FM re- 
ceiver wherein the raido signal is discarded 
and only the physiolojrieal information is 
sent to the am])liiier or i)rocessor. We may 
either direct the atnplifier output to the 
cathode-ray tube of an o.scilloscope for im- 
mediate visual display or ]KM-mancntly re- 
cord this sigiud with an ink-writing chart 
recorder or we can elect to store the sij^nals 
on maj^nietic tape for later ])layback arid 
analysis. Such tape recordings may then be 
played back through an oscilloscope or a 
chart recorder at a later time. Unfortu- 
nately, reducing data from ink chart write- 
outs 'is a very slow and laborious process. 
In larger systems, the tape recorded signals 
are i*ed to a high si)eed digital comjuiter for 
automatic data reduction and analysis. I am 
sure that in the future the lime and energy 
formerly expended in visual and manual 
data reduction will be put to good use in 
improving other weak links in this line of 
research. 

The a])plication of a physiological re- 
sponse measurement system such as the one 
depicted in Figure I, indicates an acceptance 
of the proposition that overt human behav- 
ior has underlying physiological and neuro- 
logical correlates. It further suggests that 
an understanding of these covert responses 
and response systems might lead to a better 
understanding of gross behaviors. IMany of 
these covert responses are accom])anied by 
energy releases which can be measured and 
recorded. These recordings are taken to be 
an index of the level of activation or state 
of arousal of the individual. 

As I have suggested earlier, a wide range 
of ])hysiological resi)onse vari[d)les has 
served as an index of arousal in research 
stLulies related to communication. The selec- 
tion of the most ■api)roiM-iate physiological 
measure for a given research ])roblem is a 
specialty in itself. Although there are some 
commoti i)roblenis of measuremerit and in- 
terpretation for all of the measures, each 
exhibits some very speciali'/ed and individ- 
ualistic problems of quant Ificat ion and in- 
terpretation. The electrical activity of the 
skin and heart rate are probably the most 



widely used indices of activation. The fol- 
lowing selected studies deal with research 
problems related to comimmicatiun in which 
the level of activation or arousal served as 
a variable. 

Interestingly enough, although studies of 
attitudes and attitude change fre(iuently ap- 
pear in the research literature in comnumi- 
cation, little attention has been given to 
]-)hysiological measures of attitude. I have 
suggested earlier that physiological infor- 
mation in some iristances may provide a su- 
perior alternative to other attitudinal meas- 
ures. Since physiological resjioiises are difli- 
cult to control, they may well be the most 
''hrnest" ones. Furthermore, at least in the 
case of some rather forthright i)sychological 
scales, experimental subjects are aware of 
the nature of the variable which is being 
measured. However, in instances where a 
physiological measure of attitude is em- 
ployed it is not necessary to direct the sub- 
ject's attention to that variable. Hence the 
true i)urpose of the experiment may be more 
readily concealed. 

Probably one of the most interesting atti- 
tude studies employing a i)hysiologicaM-ari- 
able was reported by W'estie and DeFleur.* 
On the basis of student resi^onses on a ques- 
^Monnaire, they constituted a group of ''prej- 
udiced" and a group of ''uniM'ejudiced" sub- 
jects. These subjects were then sliown i)ic- 
tures of Negroes and whites erigaging in a 
variety of social activities. Higher levels of 
physiological arousal were observed for 
prejudiced students while they were viewing 
the'iMctures of the Negroes. In this study 
the self-reported and physiological measures 
of attitude validated each other. Loosely 
speaking we could say that, for the preju- 
diced students the pictures of Negroes gen- 
erated a greater ''emotional" response. 

Of course, the study of ''emotional" re- 
sponses to communication stimuli has been a 
subject to which p.sycliophysiological meth- 
ods' have frequently been aj^plied. The classic 
study in this area was conducted by Whately 
Smith/ Smith read aloud a list of stimulus 
words while recording changes in skin re- 
s])onse. He found that some words such as 
"kiss" and "divorce" generated high arousal 
or "emoLion" while words such as "glass" 
and "]-)encil" evoked minimal responses. This 
study was repeated and verified about six 
years later by other investigators tising 
'most of the same stimulus material. The 
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relative order of the niaKnitude of response 
to each woi'd remained essentially the same. 
It seems to me that the study of the ai'oiisal 
value of words and otlier inessaj/cs is fni' 
from exliausted. 

Communication stiulies of leai-nin^^ oi* in- 
foi'mation-^niin have also em]iloyed jisycho- 
physiolo^ical methods. Levonian"' I'Gcoi'ded 
galvanic skin resjiunses durin<>' a film "pi'es- 
entation. A delayed com])vehension te.st over 
tlie material ])rcsented in the filiv. wa.s ad- 
ministered. Information i^ained and iM'Ousal 
level while viewin^^ the film were signifi- 
cantly related. 

Otlier experimenters report similar find- 
ings. Berry' comi)ai*ed skin conductance lev- 
els with students' ability to recall a soi'ies 
of paired terms. He found that moderate 
levels of skin conductance during the first 
minute of learning were . significantly re- 
lated to recall. Behnke' noted similar I'esults 
for running sj^eech stimuli. Infoi'mation 
loaded sentences were or.'illy jDresented to 
subjects by tape recorder. Arou.sal levels 
while listening to the sentences were signifi- 
cantly related to information gain, but only 
when the dilliculty-level of the material was 
controlled. The relationship only held foi' 
items of medium difllculty. 

I am not yet ready to rejDlace standard - 
measures of information gain with meas- 
ures of arousal. But the ability to moniior. 
continuously, the learning efl'ectiveness of a 
student during the leiirning pei'iod suggests 
some rather intriguing i)Ossibilities. 

I am aware that the selected studies 
which. I have discussed do not exhaust the 
supply of connnunicntion related problems 
to- which psychophysiological methods can 
be applied. Certainly the study of anxiety 
during public speaking, pliysiological inter- 
action in small groujis, autonomic measures 
of stress under the pre.ssui*es of group con- 
formity, and p.sychophysiological studies of 
communicator attractiveness wari'nnt con- 
siderable attention. In general, researcliei-s 
will be attemi)ting to determine the optimal 
level of activation for a wide variety of com- 
munication activities. 

I have tried to suggest a similarity be- 
tween the goals and methods of psychophys- 
iology and those of connmuiication research 
in general. The future role of physiological 
measurement in communication will prob- 
ably depend largely upon' the gi-owth and 



development of c()mmunic,ation theoi-y. ad- 
vances in biomedical elect I'onics. and to a 
great extent upon the ingenuity of i-esearch- 
ers. Procuring suitable hardware is no 
longei* a serious problem. Presently, the ex- 
pense and availability of the sensing and ve- 
coi'ding devices which nvdke ui> a |K)lygra]ih 
system are within the reach of even a mod- 
erate equipment budget, .And certainly the 
accuracy and flexibility of tlie.se instruments 
make them ideally suited to educational and 
reseai'ch activities. "More than an intei'est- 
ing side en'ect. from a pedagogical point of 
view, is the fact that an experiment involv- 
ing a physiological i^aranieter fi'equently 
serves as an excellent "case study.'' touch- 
ing more than lightly ui)on a gi-eat many of 
the jn'oblenis of research design, measure- 
ment, and statistical analysis along with se- 
rious attempts to apply these procedures to 
practical jDroblems. 

Another feature v.-hicli .serves to recom- 
mend p.sychophysiological reseai'ch in com- 
munication is that it seems to be ideally 
suited for interdi.scii)liiiary re.seai'cli. The 
future development of this field of study will 
certainly require a good deal of coo].")eration 
from: (1) social scientists who know some- 
thing about ])sychological processes and how 
they are measured, ■ (2) biological scientists 
wlio specialize in the anatomy and physi- 
ology of the human mechanism. (3) physi- 
cal scientists who develop hardware and 
software measuring instruments to measure 
the wide variety of variables which are em- 
ployed in psycliophysiological re.searcli. and 
(4) biomedicial engineers who design and 
develop laboratory-quality instrumentation 
suitable for studying human behavior with 
minimal restrictions imjDosed upon the sub- 
ject and minimal contamination of the be- 
hayioi* being assessed. Clearly, the methods 
of ' psychoi)liysiological 'i*esearch were not 
and could not have been developed within n 
single discipline. 1 think we would agree 
that the "forced** interaction which is tra- 
ditionally historically and logically a ]}art of 
psychophysiology only furtliei' serves to rec- 
ommend it. 

With increasing frequency and i-egularily. 
studies which measure human pliysiological 
responses are ajipeaving in a widening va- 
riety of professional journals. My conten- 
tion is that, in the future, communication 
researchers will take a greater part of this 
action. 
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■ Ralph JR. Behnke is x^\ss4stant Professor 
of Speech and Director of the Communica- 
tion Research Center at Florida State Uni- 
versity. He received lii.s B.A. from the Uni- 
versity of Missouri-Kansas City, his M.S. 
from the University of Wisconsin, and Ph.D. 
from the University of Kansas. He studied 
instrumentation at the Central Technical In- 
stitute in Kansas City and is a j^^raduate of 
the Air Forceps advanced electronics tritin- 
ing prog;ram in Biloxi, Mississippi. He holds 
both commercial and amateur comnnmica- 
tion engineering licenses, issued by the .Fed- 
eral Communications Commission. 'Prior to 
his present appointment }ie taught at the 



University of Wisconsin, the University of 
Kansas, and the Univer.^ity of Texas. He 
also stM'ved a?; an instructor in electronic 
teclmology for.the United States Air Force. 

Me has received communication I'esearch 
^grants from several univer.^ities as well as 
Iji'om the Ford Foundation and the Hogg 
F^iindation for IMental Health. His most 
receivt grant provided a digital computer for 
the Flbrida State University Department of 
Speech. Along with it.^ many other func- 
tions, the computer will provide high-speed 
electronic analysis of human physiological 
data in psychophysiological communication 
studies.. . ' 

Professor Eehnke is a member of the In- 
ternational Communication Association, the 
Society for the Study of Psychophysiological 
Research, the Speech A.ssociation of Amer- 
ica, tl'ie Southern Speech Association, the 
Florida Speech Association, the American 
Radio- Relay League, nnd the American As- 
sociation of University Professors. 

At Florida State University, he is a teach-* 
ing faculty 'member of the Communication 
Theory and Research Divi.sion of the De- 
partment of Speech. His research interests 
focus upon psychophysiological studies of 
"stagefright/* learning, attitudes, and atti- 
tude change. 

Dr. Behnke has published in various pro- 
fessional journals, and has contributed chap- 
ters on psychophysiological research to two 
books ; 'Tsychophysiological ' Techn'ologies,'/ 
in Commnnication Research Metho^JoIof/ies 
edited by Philip Emmert: and William 
Brooks and *'A Psychophy.siological Ap- 
pi'oach to Communication/' in Spceck-Com- 
mumcatio)\ Behavior edited by Robert Kib- 
ler and Larry Barker. He is currently pre- 
paring a reference textbook on laboratory 
instrumentation in behavioral research. / 
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